Enhanced extinction of aversive memories in mice lacking SPARC-related protein containing immunoglobulin domains 1 (SPIG1/FSTL4).
Brain-derived neurotrophic factor (BDNF) plays an important role in synaptic plasticity related to learning and memory. We previously reported that SPARC-related protein containing immunoglobulin domains 1 (SPIG1, also known as Follistatin-like protein 4, FSTL4) binds to pro-BDNF and negatively regulates BDNF maturation; however, its neurological functions, particularly in learning and memory, have not yet been elucidated. We herein examined the electrophysiological and behavioral phenotypes of Spig1-knockout (Spig1-KO) mice. Adult Spig1-KO mice exhibited greater excitability and facilitated long-term potentiation (LTP) in the CA1 region of hippocampal slices than age- and sex-matched wild-type (WT) mice. Facilitated LTP was reduced to the level of WT by the bath application of an anti-BDNF antibody to hippocampal slices. A step-through inhibitory avoidance learning paradigm revealed that the extinction of aversive memories was significantly enhanced in adult Spig1-KO mice, while they showed the normal acquisition of aversive memories; besides, spatial reference memory formation was also normal in the standard Morris water maze task. An intracerebroventricular (icv) injection of anti-BDNF in the process of extinction learning transiently induced the recurrence of aversive memories in Spig1-KO mice, but exerted no effects in WT mice. These results indicate a critical role for SPIG1 in BDNF-mediated synaptic plasticity in extinction of inhibitory avoidance memory.